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Background Domestic and international wars continue to be pervasive in the 21st
century. This study summarizes the effects of war-related stress
on all-cause mortality using meta-analyses and meta-regressions.
Methods A keyword search was performed, supplemented by extensive itera-
tive hand-searches for observational studies of war-related stress
and mortality. Two hundred and twenty mortality risk estimates
from 30 studies were extracted, providing data on more than
9 million persons.
Results The mean hazard ratio (HR) was 1.05 [95% confidence interval (CI)
0.98–1.13] among HRs adjusted for age and additional covariates.
The mean effect for men was 1.14 (CI 1.00–1.31), and for women it
was 0.92 (CI 0.66–1.28). No differences were found for various
follow-up durations or for various types of war stress. Neither
civilians nor military personnel had an elevated mortality risk.
Those exposed to a combat zone during the Vietnam War had a
slightly higher chance of death (HR 1.11; 95% CI 1.00–1.23).
Conclusions The results show that, over all, exposure to war-stress did not in-
crease the risk of death when studies were well controlled. Effects
were small when found. This lack of substantial effect may be the
result of selection processes, developed resiliency and/or institution-
al support.
Keywords Meta-analysis, systematic review, psychological stress, combat-
neurosis, mortality determinants
Introduction
On 7 October 2001, less than 1 month after the
11 September attacks, the USA launched Operation
Enduring Freedom and invaded Afghanistan. A year
and a half later a multinational force led by the USA
and the UK invaded Iraq. The two wars continue at
present, generating loss of human life, and exposing
millions to the stress of the conflicts. According to
recent estimates, there are more than 300 000 US vet-
erans from both wars, with more than 4000 casualties
and 30 000 wounded among US troops in the Iraq
War alone. Although fiercely debated, sources esti-
mate the number of violent deaths among Iraqis to
be at 100 000 to more than 1 million.1 The wars in
Afghanistan and Iraq (especially the latter) have also
generated millions of refugees and internally dis-
placed persons. Recent reports by the UN estimate
that there are up to 4.7 million Iraqis who have
become uprooted, more than 2 million being refugees
in other countries, the rest displaced within Iraq.2
The wars in Iraq and Afghanistan, as well as in
other places around the globe, make studies of the
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impact of war-related stress on mortality especially
important. Former studies have covered both civilians
and military personnel and examined myriad stress
types, including whether a person spent time in a
combat zone,3–6 was a prisoner of war,7–10 had been
confined in a concentration camp,11–13 lost family
members during a conflict14 or became a refugee.15
The conflicts that were studied include World War
II,16–18 the Korean7 and Vietnam Conflicts,19–21 the
1982 Lebanon War,14 the 1991 Iraq War22–24 and
the Balkan Wars of the mid-1990s.25
Despite this growing literature, a meta-analysis of
the effect of war stress on mortality has not been
conducted. Such an analysis is especially needed
given the large number of active militarized conflicts,
which continue to expose both military and civilian
populations to the stress of war. Furthermore, while
theory suggests that stressful experiences have dele-
terious health effects and lead to higher mortality
rates, research on war stress and all-cause mortality
has not provided homogeneous results. Some studies
suggest that the experience of war stress has a clear
negative impact on life span.4,9,14 However, other stu-
dies could not find a significant effect,16,19,24 and
some have even found lower (although mostly not
statistically significant) death rates among those who
experienced war-related stress.11,17,26 Meta-analysis is
well suited to address this research problem and
examine whether, and under which conditions, war
stress has an effect on the risk of mortality.
We have conducted meta-analyses and meta-
regressions based on an extensive literature search.
Meta-analyses by gender, age group, duration of
follow-up, type of respondent (i.e. civilian vs mili-
tary), type of war stress and conflict are presented.
In addition, multivariate meta-regression analyses
were conducted in an effort to assess various
study-level factors that affect the estimated magni-
tude of the risk.
Search strategy and coding
procedures
In June 2005, we conducted a sensitive search of elec-
tronic bibliographic databases to retrieve publications
concerning psychosocial stress, including war-related
stress and all-cause mortality. The full search algo-
rithm is available from the authors upon request.
We identified 1570 publications from MEDLINE,
CINAHL, EMBASE, PsycINFO and ISI Web of
Science. Using these results as a base, we iteratively
hand-searched the bibliographies of eligible publica-
tions, the lists of sources citing an eligible publication,
and the sources identified as ‘similar to’ an eligible
publication. We exhausted the literature after eight
iterations. We re-ran the electronic keyword searches
in July 2008 and completed the search and coding
stages in January 2009.
Two authors (E.S. and D.R.) determined publication
eligibility, extracted the data from the articles, and
assessed study quality. Unpublished work encoun-
tered was considered for study inclusion. Figure 1
summarizes the number of publications considered
at each step of the search process. The full database
contains 262 publications examining the effects of
various stressful events on all-cause mortality. To
evaluate coding accuracy, we randomly selected
and recoded 40 of these publications (including
446 point estimates). Of the point estimates, 98.65%
were error-free. The present analysis uses the subset
of articles (n¼ 30) that reported the effect of
war-related stress on all-cause mortality. Of these
publications, 28 appeared in peer-reviewed journals
and 2 appeared in state and governmental records
(Table 1).
Methods and inclusion criteria
For the present analyses, a study was included if a
clear comparison was made between a group of
people that experienced war-related stress and an-
other group that either did not experience war stress
at all or experienced it to a lesser degree. As shown in
Table 1, most of the studies examined war stress
among combatants, a group that is predominately
male, younger, healthier, and of lower socio-economic
status than the general population. Therefore, publi-
cations that compared combatants to civilians or to
the general population were excluded from the
study. The two most studied types of war stress
were having been in a combat zone and having
been held captive during a conflict.
Statistical methods varied from study to study,
necessitating the conversion of odds ratios (OR),
rate ratios, standardized mortality ratios, relative
risks and hazard ratios (HRs) into a common form
(see Section 1 of Supplementary Appendix 1, available
at IJE online). All non-HR point estimates were con-
verted to HRs (the most frequently reported type). As
is standard practice, we used the standard errors
(SEs) reported in the publications to calculate the in-
verse variance weights (see Section 2 of
Supplementary Appendix 2, available at IJE online).
Q-test results from preliminary analyses revealed
substantial heterogeneity across studies. Because of
this, all meta-analyses and meta-regressions were cal-
culated by maximum likelihood using a random
effects model. For a clear introduction on the logic
and use of these methods, see Lipsey and Wilson.27
For more details on the specific procedures adopted in
the current research, see Roelfs et al. (2010)28.
Analysis was performed with Statistical Package for
the Social Sciences 16.0 using matrix macros provided
by Lipsey and Wilson.27 The possibility of selection
bias was examined using a funnel plot of the log
HRs against sample size. Analyses performed include
meta-analyses of subgroups and multivariate
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meta-regressions. The following covariates were used
in the analyses: (i) a variable indicating if the SE was
estimated; (ii) proportion of respondents who were
male; (iii) mean age of sample at baseline; (iv) time
elapsed between the end of baseline and the begin-
ning of follow-up; (v) follow-up duration; (vi) the
respondent’s identity (military or civilian); (vii) the
type of war stress; (viii) the conflict in which the re-
spondent participated; (ix) the country in which the
respondent resided; and (x) a series of variables indi-
cating whether gender, age, and health were statistic-
ally controlled.
Results
Table 2 provides descriptive statistics on the 220 HRs
included in this study. Data were obtained from
30 studies covering eight countries, published be-
tween 1973 and 2008, and representing more than
9 million persons. The majority of persons analysed
were men. The median follow-up duration across all
studies was 14 years.
Table 3 presents the meta-analyses results (see
Table 4 for sample size and heterogeneity test infor-
mation). All analyses were stratified by level of stat-
istical adjustment. The maximum likelihood random
effects variance component for the meta-analysis of
all 220 HRs was significant (P< 0.001), indicating
that important moderating variables exist and sup-
porting the decision to use random effects models
and conduct subgroup meta-analyses. However, as
shown by the results of the Q-tests in Table 4, hetero-
geneity was adequately accounted for by the use of a
random effects model. Since the discussion of the
meta-analysis focused on HRs adjusted for age and
additional covariates, the results presented below are
clearly not an artefact of heterogeneity in the data.
Table 3 shows that, except for a weak effect among
HRs statistically adjusted for age alone, persons who
experienced war stress were not more likely to die
than the comparison group. The mean HR was
1.07 [95% confidence interval (CI) 1.00–1.15; two-
sided P¼ 0.0579; n¼ 101] for unadjusted HRs, 1.08
(95% CI 1.00–1.16; two-sided P¼ 0.0488; n¼ 87) for
age-adjusted HR, and 1.05 (95% CI 0.98–1.13; two-
sided P¼ 0.1802; n¼ 32) for HRs adjusted for age
and additional covariates. The second row of Table 3
shows the results did not change when HRs with
estimated SEs were excluded.
Subgroup analyses and multivariate
meta-regression
Subgroup analyses confirmed the initial findings
(see again Table 3), showing that war stresses
tended to have no significant effect on all-cause mor-
tality regardless of factors such as gender, time
elapsed since the conflict occurred, whether the re-
spondent was a civilian or combatant, the type of
stress and the specific conflict. While in many
of the cases a weak effect seemed to emerge when
30 publications included in meta-analysis 
of war stress and all-cause mortality
233 publications containing stress 
measures other than war stress
12 448 titles citing 
an eligible 
publication
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studies controlled for a limited number of variables
(mostly age and gender), once studies controlled for
a larger set of covariates (such as health measures
and socio-economic status) the effects diminished.
Mean HRs were similar for women and men. The
risk of death was elevated among age-adjusted stu-
dies of women (HR 1.35, 95% CI 1.11–1.65; two-sided
P¼ 0.003; n¼ 11), but the mean HR diminished when
controlling for additional variables such as
pre-existing health conditions and socio-economic
status (HR 0.92, 95% CI 0.66–1.28; two-sided
P¼ 0.6124; n¼ 2). For men there was an increase in
the risk of death among studies adjusted for multiple
covariates (HR 1.14, 95% CI 1.00–1.31; two-sided
P¼ 0.0493; n¼ 11), but the magnitude of the effect
was quite weak. Meta-regression results (Table 5)
confirm the lack of substantive difference in the risk
of death for men and women.
Table 3 also shows that, among HRs adjusted for age
and additional covariates, follow-up duration does not
impact the risk of all-cause mortality, be it <5 years
(HR 1.01, 95% CI 0.90–1.14; two-sided P¼ 0.8405;
n¼ 7), 5–15 years (HR 1.08, 95% CI 0.93–1.25;
two-sided P¼ 0.3421; n¼ 7) or 415 years (HR 1.07,
95% CI 0.96–1.18; two-sided P¼ 0.2122; n¼ 18). The
meta-regressions (Table 5) confirm that follow-up
duration is not a significant factor. They also show
that this is not the result of differences in the
amount of time elapsed between the end of a conflict
and the start of a study. Table 3 further shows no
excess risk among both civilians (HR 1.00, 95% CI
0.86–1.16; two sided P¼ 0.9861; n¼ 11) and military
personnel (HR 1.06, 95% CI 0.99–1.14; two-sided
P¼ 0.1148; n¼ 21), and the meta-regressions
(Table 5) confirm that there is no statistical difference
between the two groups.
Our study distinguished between four distinct types
of war-related stress: (i) the experience of being in a
Nazi concentration camp, (ii) the experience of being
a prisoner of war, (iii) experiencing combat as a
Table 2 Distribution of mortality risk estimates in the
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US Civil War 0.5
World War II 46.4
Korean War 1.8
Vietnam War 25.0
1982 Lebanon War 2.7
1991 Gulf War 14.5
Balkan Wars 1.8
Unknown conflict (Canadian refugees) 7.3
Type of conflict exposure
Concentration camp 6.8
Severe conflict experience (civilians) 12.6
Prisoner of War 31.4
Severe combat exposure (military) 6.9














All numbers shown are percentages (n¼ 219) unless otherwise
indicated.
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soldier and (iv) other high-level exposures to war. The
multivariate meta-regression (Model 1 of Table 5)
shows important differences between the magnitudes
of the HRs. The exponentiated meta-regression coef-
ficients, which are ratios of HRs (RHRs), show that
when compared to persons engaged in regular mili-
tary service in a combat zone, the HR was lower for
those in concentration camps (RHR 0.75, 95% CI
0.58–0.97; two-sided P¼ 0.0289) and also lower for
prisoners of war (RHR 0.78, 95% CI 0.66–0.92;
two-sided P¼ 0.0035). However, the subgroup
meta-analyses (Table 3) show that the risk of death
for the various types of war-related stress had no
effect among HRs adjusted for multiple covariates.
The small differences between the various measures
of war stress are important, because they shed light
on the issue of exposure assessment. For example, the
measure ‘military service in a conflict zone’ is a some-
what less precise measurement of war exposure as it
does not differentiate between frontline and rear-duty
personnel. The fact that there was no substantial
difference between the effect sizes of this measure
and the other more narrowly defined measures sug-
gests that the various measures of exposure were
valid.
Among mortality risk estimates that were most stat-
istically controlled, only the Vietnam War showed
an effect (HR 1.11, 95% CI 1.00–1.23; two-sided
P¼ 0.0412; n¼ 10). However, as in other cases
where effects existed, the magnitude of this effect
was quite weak. The meta-regression results
(Table 5) confirm the elevated risk of death associated





All available data 1.07 (1.00, 1.15) 1.08* (1.00, 1.16) 1.05 (0.98, 1.13)
Non-estimated SE only 1.08* (1.01, 1.16) 0.98 (0.90, 1.08) 1.05 (0.98, 1.13)
Sex
Women 0.94 (0.70, 1.26) 1.35** (1.11, 1.65) 0.92 (0.66, 1.28)
Men 1.15* (1.03, 1.27) 1.03 (0.94, 1.13) 1.14* (1.00, 1.31)
Time elapsed between conflict and end of follow-up (years)
45 1.03 (0.89, 1.19) 1.29*** (1.11, 1.50) 1.01 (0.90, 1.14)
5.1–15 1.07 (0.95, 1.19) 1.10 (0.96, 1.27) 1.08 (0.93, 1.25)
415 1.09 (0.99, 1.20) 0.97 (0.88, 1.07) 1.07 (0.96, 1.18)
Respondent type
Civilian 1.15 (0.98, 1.35) 1.27*** (1.15, 1.40) 1.00 (0.86, 1.16)
Military 1.05 (0.98, 1.12) 0.91 (0.83, 1.00) 1.06 (0.99, 1.14)
Type of war stress
Concentration camp 1.03 (0.78, 1.34) 0.93 (0.64, 1.36) 0.96 (0.81, 1.15)
Prisoner of war 1.22 (0.80, 1.86) 0.82*** (0.75, 0.91) 1.73 (0.97, 3.09)
Other severe conflict (civilian or military) 1.17 (0.97, 1.40) 1.30*** (1.14, 1.49) 1.10 (0.92, 1.31)
Military service in conflict zone 1.05 (0.99, 1.11) 1.18*** (1.07, 1.29) 1.04 (0.98, 1.11)
Conflict
US Civil War . . . . . . 1.73 (0.97, 3.08)
World War II 1.06 (0.90, 1.25) 0.84*** (0.78, 0.92) 0.99 (0.86, 1.13)
Korean War . . . 0.94 (0.54, 1.62) . . .
Vietnam War 1.08 (1.00, 1.17) 1.13 (0.97, 1.32) 1.11* (1.00, 1.23)
1982 Lebanon War 1.34* (1.00, 1.78) 4.03** (1.58, 10.26) . . .
1991 Gulf War 1.01 (0.93, 1.10) 1.28*** (1.11, 1.48) 1.01 (0.94, 1.09)
Balkan Wars 1.20 (0.71, 2.02) . . . 1.63 (0.72, 3.67)
Unknown (Canadian refugees) . . . 1.36*** (1.17, 1.57) . . .
All meta-analyses calculated by maximum likelihood using a random effects model. See Table 4 for information on sample sizes for
each analysis. Numbers reported are the mean HR (95% CI). Ellipses indicate situations where n4 1 and a meaningful mean HR
could not be calculated.
aThe number and type of covariates vary between studies.
*P4 0.05, **P4 0.01, ***P4 0.001.
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with the Vietnam War (in Model 2 RHR 1.44, 95% CI
1.20–1.72; two-sided P¼ 0.0001). They also suggest an
increased risk for the 1991 Gulf War (RHR 1.37, 95%
CI 1.10–1.72; two-sided P¼ 0.0060).
Two other results from the meta-regressions
(Table 5) are notable. First, the mean age of the
study sample had a small effect on the magnitude
of the HR, being somewhat elevated among samples
with a higher mean age. For each additional 10 years
of age, the HR increased by between 5% (Model 3)
and 7% (Models 1 and 2). Second, the HR was 16%
lower for those coming from the UK, but 18% higher
for those coming from Australia when compared to
persons from the USA (Model 3).
Discussion
Our findings show that war stress had no significant
impact on a person’s risk of all-cause mortality. Based
on 220 mortality risk estimates from 30 publications,
we showed that after adjustment for multiple covari-
ates, the risk of death among those who experienced
war-related stress was not different from the risk
for those who did not experience this type of stress.
A funnel plot of the log HRs against sample size
was symmetric around the mean HR, suggesting no
selection bias (see Figure 2). The meta-analyses
and meta-regressions showed that the lack of rela-
tionship between war stress and mortality was
almost completely uniform across all subgroups.
Only in two instances did a risk of death emerge:
among men and among those who experienced
Vietnam War–related stress. Even for these groups,
the magnitude of the effect is very weak and is not
robust across different levels of adjustment.
When considering that researchers sometimes avoid
publishing non-significant findings (the file drawer
effect), such weak results should be treated with
caution.





n Q-test P-value n Q-test P-value n Q-test P-value
All available data 101 0.999 87 0.668 32 0.999
Non-estimated SE only 39 0.971 13 0.000 32 0.998
Sex
Women 4 0.064 11 0.052 2 0.905
Men 76 0.999 68 0.968 11 0.823
Time elapsed between conflict and end of follow-up
45 years 11 0.965 21 0.725 7 0.847
5.1–15 years 66 0.999 41 0.999 7 0.767
415 years 24 0.982 25 0.003 18 0.987
By respondent type
Civilian 9 0.558 30 0.173 11 0.976
Military 92 0.999 57 0.980 21 0.958
By type of war stress
Concentration camp 1 . . . 7 0.994 7 0.961
Prisoner of war 34 0.999 34 0.686 1 . . .
Other severe conflict (civilian or military) 6 0.283 32 0.520 5 0.772
Military service in conflict zone 60 0.999 14 0.360 19 0.951
By conflict
US Civil War 0 . . . 0 . . . 1 . . .
World War II 34 0.999 58 0.997 10 0.991
Korean War 0 . . . 4 0.332 0 . . .
Vietnam War 43 0.999 2 0.178 10 0.968
1982 Lebanon War 4 0.191 2 0.592 0 . . .
1991 Gulf War 17 0.892 4 0.017 10 0.801
Balkan Wars 3 0.737 0 . . . 1 . . .
Unknown (Canadian refugees) 0 . . . 16 0.275 0 . . .
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Interestingly, our study found that many of the
differences among subgroups were no longer sub-
stantial once additional factors (such as health and
socio-economic status) were introduced. One possible
explanation for these results may be that many of
the SEs for the minimally controlled risk estimates
in this analysis were estimated. The meta-regressions
show that HRs with estimated SEs were higher
(18% in Model 1 and 25% in Model 2). These
findings suggest a cautious interpretation of minim-
ally adjusted risk estimates and that future studies
take pains to control for key covariates such as
health, socio-economic status and the level of social
support.
Table 5 Multivariate meta-regression analyses predicting the magnitude of the effect of war stress on all-cause mortality
Variable Model 1 Model 2 Model 3
Standard error imputed (1, yes; 0, no) 1.18* (1.03–1.35) 1.25** (1.06–1.48) 1.00 (0.86–1.16)
Proportion of sample that is male 1.11 (0.94–1.30) 1.14 (0.97–1.34) 1.07 (0.91–1.26)
Mean age of sample at baseline (in decades) 1.05* (1.02–1.09) 1.05** (1.02–1.09) 1.05* (1.01–1.09)
Decades between conflict and beginning of follow-up 0.98 (0.94–1.02) 1.01 (0.96–1.07) 0.97* (0.94–1.00)
Follow-up duration (in decades) 1.01 (0.96–1.05) 1.00 (0.95–1.05) 0.98 (0.94–1.02)
Controlled for gender 0.95 (0.84–1.07) 0.98 (0.87–1.09) 0.95 (0.85–1.07)
Controlled for age 1.01 (0.92–1.11) 1.03 (0.94–1.12) 1.02 (0.93–1.11)
Controlled for health 1.08 (0.91–1.29) 1.03 (0.87–1.21) 1.06 (0.90–1.25)
Respondent identity (1, civilian; 0, military personnel) 1.06 (0.91–1.22) 1.05 (0.92–1.19) 1.02 (0.84–1.24)
Stress type
Military service in conflict zone Reference . . . . . .
Concentration camp 0.75* (0.58–0.97) . . . . . .
Prisoner of war 0.78* (0.66–0.92) . . . . . .
Other severe conflict (civilian or military) 0.92 (0.75–1.13) . . . . . .
Conflict
US Civil War . . . 1.67 (0.92–3.05) . . .
World War II . . . Reference . . .
Korean War . . . 0.99 (0.56–1.76) . . .
Vietnam War . . . 1.44*** (1.20–1.72) . . .
1982 Lebanon War . . . 1.53 (0.98–2.38) . . .
1991 Gulf War . . . 1.37** (1.10–1.72) . . .
Balkan Wars . . . 1.55 (0.80–3.01) . . .
Unknown conflict (Canadian refugees) . . . 1.21 (0.96–1.52) . . .
Country
USA . . . . . . Reference
UK . . . . . . 0.82** (0.71–0.93)
Australia . . . . . . 1.18* (1.02–1.37)
Canada . . . . . . 1.20 (0.88–1.64)
Croatia . . . . . . 1.09 (0.56–2.11)
Israel . . . . . . 0.93 (0.71–1.21)
Lebanon . . . . . . 1.11 (0.70–1.77)
Norway . . . . . . 0.98 (0.42–2.29)
Constant 0.82 (0.66–1.01) 0.56*** (0.40–0.78) 0.87 (0.71–1.06)
R2 0.3709 0.4399 0.4327
We present the results for differences in stress type (Model 1), conflict (Model 2) and country (Model 3) in three separate models
to account for the problem of multicollinearity between these three important variables.
All meta-regressions calculated by maximum likelihood using a random effects model (n¼ 219 for each model). Numbers reported
are the exponentiated regression coefficients (95% CI). Ellipses indicate where a variable was not included in a model.
*P4 0.05, **P4 0.01, ***P4 0.001.
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There are a few possible explanations for the lack of
differences found in this study. First, the results may
be influenced by a selection effect. For example, those
who survived confinement in a Nazi concentration
camp during the Holocaust or in a prisoner of war
camp may be persons who are especially hardy. This
unmeasured attribute may have countered the dele-
terious effects of stress. This explanation seems espe-
cially convincing when considering the well-known
fact that in concentration camps the Nazis often con-
ducted what scholars of eugenics call ‘a negative se-
lection process’, in which those deemed less healthy
were chosen to be executed first.
A somewhat related explanation, which applies to
war stress in general, could be that going through
hard experiences may increase a person’s resiliency
and sense of self-preservation.29,30 Those who went
through life-threatening events may have become
less sensitive to future stressful life events. In add-
ition, they may have become more aware of the fra-
gility of life, and therefore avoid risky behaviours and
pay better attention to their health.
This latter explanation, however, is not supported by
the findings of studies which showed that Gulf War
veterans are more prone to late-night car crashes, es-
pecially alcohol-related ones,31 and are more likely to
suffer from heavy weekly drinking, binge drinking
and alcohol-related problems.32 In fact, some scholars
have suggested that physical and psychological trau-
mas experienced during wartime may result in the
post-war adoption of ‘coping’ behaviours that increase
the risk for injuries.33,34 Furthermore, recent studies
have found either higher rates of suicide among
former US active duty soldiers,35 or no differences
between soldiers and the general population,36,37 sug-
gesting that soldiers may be equally or less psycho-
logically resilient than the general population.
A final explanation for the results presented here
may be that survivors, especially in Western countries,
were quite likely to receive increased institutional
support. In many Western nations, veterans receive
life-long subsidized medical care, as well as psycho-
logical and social welfare counselling. Many of them
also obtain a certain degree of social capital and elicit
respect based on their service. Such benefits may help
counter the deleterious effects of the stressful
experience.
This study has important limitations. As noted
above, a healthy survivor effect may apply to these
findings. Some studies have noted increased myocar-
dial infarction38 or sudden death15 in the hours or
days immediately after exposure to an acute stressor.
Those vulnerable to immediate death may not have
survived to participate in the observational studies
included here. Second, many of the studies presented
only statistically unadjusted or age-adjusted models.
Thus, the number of HRs that were well controlled is
quite small, and conclusions from these analyses
should be made cautiously. Third, all of the data in
the analysis came from studies conducted among re-
spondents from the developed world, except for three
studies of Lebanon,14 Croatia25 and Canadian refu-
gees.15 In these three studies, the effects of war-
induced stress on mortality is clearly deleterious. A
possible explanation for these results is that systems
of emotional and instrumental support for those who
experienced severe war stress are less available in the
developing world. Future studies should further in-
vestigate the effects of war stress on mortality in
the developing world.
This study shows that war-related stresses and trau-
mas do not substantially increase the risk of overall
mortality. Future research should focus on the specific
conditions under which war stress may yet have dif-
ferential impacts, especially in developing nations,
and on the factors that might moderate or counter
any deleterious effect. Future studies should also be
careful to adjust for covariates such as health status,
socio-economic conditions and social support, because
not controlling for these may result in overestimating
the effects of stress on mortality. Lastly, this study
suggests that researchers should shift their attention
towards studying the effects of war stress on more
specific causes of death, such as coronary heart dis-
ease or suicide.
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KEY MESSAGES
 This study summarizes the effects of war-related stress on all cause mortality using meta-analyses
and meta-regressions.
 No differences were found between most of those who experienced war stress and comparable
populations who did not when studies were well-controlled.
 This lack of substantial effect may be the result of selection processes, developed resiliency, and/or
institutional support.
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